Introduction
The Nogawa River, which originates in Kokubunji City and runs through overpopulated areas of Tokyo along the Kokubunji Cliff before flowing into the Tama River, is a small river of about 20 km length. The main source of the water is springs, which were observed at many places along the Cliff. Spring water was used formerly for drinking and agriculture, but the volume of spring water decreased with development of the catchment area above the Cliff, so it is only rarely used for drinking and agriculture at the present time. Spring water in the Nogawa basin looks clear at first sight, but a high concentration of nitrate amounting to 645 µg at 1-1 was observed. The main source of nitrate in spring water was estimated to be ammonia and organic nitrogen in domestic wastes, cast away in soil for disposal (YosHIDA and OGURA, 1978; OGURA and YOSHIDA, 1981) .
The present authors have made observations on spring water at a fixed point N-0 since 1976. In the present study, annual changes in nitrate concentration in spring water are described during 8 years from 1976 to 1983.
Materials and Methods
Spring water was collected at Station N-0 in Kokubunji City (Fig. 1) [1976] [1977] [1978] [1979] [1980] [1981] [1982] [1983] N-0 are considered to be 1) inorganic and organic N in precipitation, and 2) ammonia and organic N in domestic wastes. The contribution of each source as estimated. Annual changes in ~ti et deposition of inorganic nitrogen measured at Tokyo University of Agriculture and Technology are shown in Table 2 (OGURA et al., unpublished data). Apparent changes were not observed during 1976 to 1983. Therefore, increase in nitrate N in spring water may not be due to the increase of wet deposition.
As described above, it was estimated that the main source of nitrate N in spring water is nitrogen compounds in domestic wastes cast away in soil for disposal (YosHIDA and OGURA, 1978; OGURA and YOSHIDA, 1981) . On the assumption that daily loadings of total nitrogen per one person is 3 g (MINISTRY of CONSTRUC-TION, 1980 ) and runoff coefficient is 0.5 (ARAI, 1980), increased of 270 persons in the catchment area accounts for an increase of 1.2 x 10~ g nitrate N in spring water over 8 years.
Catchment area of N-0 was estimated by topographical map and flow of groundwater (SHINDO, 1968) . Assuming that the catchment area is 1.27 x 10" m~ (A + B in Fig. 1 ), the catchment area had a population of 13,006 in 1976 and 12,335 in 1983 and therefore 671 persons decreased during 8 years. However, assuming that the catchment area is l.98 x 106 m` (A !--B + C in Fig. 1 ) , an increase of 387 persons was observed during 8 years. Therefore, assuming that the catchment area is about 2 x 106 m', the increased nitrate N in spring water can be explained by an increase in the population of the above catchment area. This area is in good agreement with that estimated by OGURA and YOSHIDA (1981) in the case of a runoff coefficient of 1.0.
The area of the farmland in the catchment area (A+B+C in Fig. 1 ) was estimated to be 2.70 x 10~ m" by statistical data of kokubunji City in 1983. The farmland area amounted to 13.6% of the catchment area. No great change in the farmland area was observed between 1975 and 1983. Therefore, nitrate in spring water of farmland origin is considered to be small.
3-3. Monthly variation of water quality
Monthly mean values during 8 years were calculated for each component and monthly variations are shown in Fig. 3a, 3b . Much rainfall was observed from August to October, and it was small in winter during December to February. 1)ischarge of spring water was also great in August to September. A high dissolved oxygen concentration was observed in January- 
